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1. [A1] Specification Review
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2. [A1] System Testing

1. Category-Partition Testing

X K|t test Of test result 2F2| H|WE 2|8l test case = ALHE AL

Group | Category Value Constraint

TimeKeeping [property TimeKeeping]
SetTime [property SetTime]
SetTimer [property SetTimer]
StartTimer [property StartTimer]
ResetTimer
PauseTimer [property PauseTimer]
StartStopWatch [property StartStopWatch]
PauseStopWatch

State State
ResetStopWatch
RecordStopWatch | [property RecordStopWatch]
DisplayRecord [property DisplayRecord]
SetAlarm [property SetAlarm]
DisplayAlarmList | [property DisplayAlarmList]
SetInterval [property Setinterval]
SetVolume [property SetVolume]
SetDDay [Property SetDDay]
StartButton [if TimeKeeping][error][else]
ResetButton [if TimeKeeping][error][else]

Input Input SelectButton
ModeButton
ModelLongPress [if TimeKeeping][error][else]




SelectLongPress

[if TimeKeeping || DisplayRecord ||
DisplayAlarmList || SetDDay]

[if TimeKeeping || StartTimer ||

TimeOut
StartStopWatch][error][else]
20~99 [If TimeKeeping || SetTime || SetDDay]
Year
Else [If TimeKeeping || SetTime || SetDDay][error]
1~12 [If TimeKeeping || SetTime || SetDDay]
Month
Else [If TimeKeeping || SetTime || SetDDay][error]
1~31 [If TimeKeeping || SetTime || SetDDay]
Date
Else [If TimeKeeping || SetTime || SetDDay][error]
0~23 [if TimeKeeping || SetTime]
[if SetTimer || StartTimer || StartStopWatch ||
0~99 RecordStopWatch || DisplayRecord ||
SetAlarm || DisplayAlarmList]
Hour
[if TimeKeeping || SetTime || SetTimer ||
Values StartStopWatch || RecordStopWatch ||
Else
DisplayRecord || SetAlarm ||
DisplayAlarmList][error]
[if TimeKeeping || SetTime || SetTimer ||
StartTimer || StartStopWatch ||
0~59
RecordStopWatch || DisplayRecord ||
SetAlarm || DisplayAlarmList]
Min
[if TimeKeeping || SetTime || SetTimer ||
StartTimer || StartStopWatch ||
Else
RecordStopWatch || DisplayRecord ||
SetAlarm || DisplayAlarmList][error]
[if TimeKeeping || SetTime || SetTimer ||
Sec 0~59

StartTimer || StartStopWatch ||




RecordStopWatch || DisplayRecord ||

SetAlarm || DisplayAlarmList]

[if TimeKeeping || SetTime || SetTimer ||
StartTimer || StartStopWatch ||

Else
RecordStopWatch || DisplayRecord ||
SetAlarm || DisplayAlarmList][error]
[if TimeKeeping || SetAlarm ||
0~10
DisplayAlarmList]
AlarmNum
[if TimeKeeping || SetAlarm ||
Else
DisplayAlarmList][error]
0~10 [if RecordStopWatch || DisplayRecord]
RecordNum
Else [if RecordStopWatch || DisplayRecord][error]
0~999 [if TimeKeeping || SetDDay]
DDayNum
Else [if TimeKeeping || SetDDay][error]
1~3 [if Setinterval]
IntervalNum
Else [if Setinterval][error]
0~4 [if SetVolume]
VolumeNum
Else [if SetVolume][error]
[if SetTimer || PauseTimer || SetAlarm ||
Buzzer Set

DisplayAlarmList || Setinterval || SetVolume]

All Test Cases = 16*6*2*2*2*3*2*%2*2*%2*2*%2*2*2 = 294,912

Test Cases With Constraints = 94




# State Input Year |Month| Date | Hour| Min | Sec | AlarmNum|RecordNum| DDayNum|IntervalNum|VolumeNum|Buzzer| Test Result(2nd)
1 |TimeKeeping SelectButton 20~99( 1~12]1~31|0~23] 0~59]0~59] 0~10 N/A 0~999 N/A N/A N/A Pass
2 |TimeKeeping ModeButton 20~99[ 1~12]1~31]0~23] 0~59] 0~59] 0~10 N/A 0~999 N/A N/A N/A Pass
3 |TimeKeeping SelectLongPress| 20~99| 1~12 ] 1~31| 0~23]| 0~59] 0~59 0~10 N/A 0~999 N/A N/A N/A Pass
4 |SetTime StartButton 20~99( 1~12|1~31|0~23| 0~59] 0~59 N/A N/A N/A N/A N/A N/A Pass
5 [setTime ResetButton 20~99| 1~12[1~31]0~23] 0~59] 0~59] N/A N/A N/A N/A N/A N/A Pass
6 |SetTime SelectButton 20~99( 1~12]1~31]0~23| 0~59] 0~59 N/A N/A N/A N/A N/A N/A Pass
7 |SetTime ModeButton 20~99( 1~12]1~31]0~23| 0~59] 0~59 N/A N/A N/A N/A N/A N/A Pass
8 |SetTime ModelLongPress| 20~99| 1~12 | 1~31{0~23] 0~59| 0~59 N/A N/A N/A N/A N/A N/A Pass
9 |SetTime TimeOut 20~99[ 1~12]1~31]0~23| 0~59] 0~59 N/A N/A N/A N/A N/A N/A Pass
10 |SetTimer StartButton N/A N/A | N/A | 0~99] 0~59| 0~59 N/A N/A N/A N/A N/A Set Pass
11 |SetTimer ResetButton N/A | N/A | N/alo~99]0~59]0~59]  nyA N/A N/A N/A N/A Set Pass
12 |SetTimer SelectButton N/A N/A | N/A | 0~99] 0~59| 0~59 N/A N/A N/A N/A N/A Set Pass
13 |SetTimer ModeButton N/A N/A | N/A | 0~99] 0~59| 0~59 N/A N/A N/A N/A N/A Set Pass
14 |SetTimer ModelLongPress| N/A | N/A | N/A [0~99] 0~59| 0~59 N/A N/A N/A N/A N/A Set Pass
15 |SetTimer TimeOut N/A | N/A | N/A [0~99] 0~59] 0~59 N/A N/A N/A N/A N/A Set Pass
16 |StartTimer StartButton N/A | N/A | N/A [0~99] 0~59] 0~59 N/A N/A N/A N/A N/A N/A Pass
17 |StartTimer ResetButton N/A | N/A | N/A | 0~99] 0~59] 0~59 N/A N/A N/A N/A N/A N/A Pass
18 [StartTimer SelectButton N/A N/A | N/A 1 0~99] 0~59| 0~59 N/A N/A N/A N/A N/A N/A Pass
19 |StartTimer ModeButton N/A N/A | N/A | 0~99] 0~59| 0~59 N/A N/A N/A N/A N/A N/A Pass
20 [startTimer ModelongPress| N/A | N/A | N/alo-~99]0~59]0~59]  n/A N/A N/A N/A N/A N/A Pass
21 |ResetTimer StartButton N/A | N/A | N/A [0~99] 0~59] 0~59 N/A N/A N/A N/A N/A N/A Pass
22 |ResetTimer ResetButton N/A | N/A | N/A [0~99] 0~59] 0~59 N/A N/A N/A N/A N/A N/A Pass
23 |ResetTimer SelectButton N/A | N/A | N/A 10~99] 0~59] 0~59 N/A N/A N/A N/A N/A N/A Pass
24 |ResetTimer ModeButton N/A N/A | N/A 1 0~99] 0~59| 0~59 N/A N/A N/A N/A N/A N/A Pass
25 |ResetTimer ModeLongPress| N/A N/A | N/A |0~99] 0~59] 0~59 N/A N/A N/A N/A N/A N/A Pass
26 |ResetTimer TimeOut N/A | N/A | N/alo~99]0~59]0~59]  nyA N/A N/A N/A N/A N/A Pass
27 |PauseTimer StartButton N/A N/A | N/A | 0~99] 0~59| 0~59 N/A N/A N/A N/A N/A Set Pass
28 |PauseTimer ResetButton N/A | N/A | N/A [0~99] 0~59] 0~59 N/A N/A N/A N/A N/A Set Pass
29 |PauseTimer SelectButton N/A | N/A | N/A |0~99] 0~59] 0~59 N/A N/A N/A N/A N/A Set Pass
30 |PauseTimer ModeButton N/A | N/A | N/A [0~99] 0~59] 0~59 N/A N/A N/A N/A N/A Set Pass
31 |PauseTimer ModelongPress| N/A | N/A | N/A | 0~99| 0~59] 0~59 N/A N/A N/A N/A N/A Set Pass
32 |PauseTimer TimeOut N/A | N/A | N/A [0~99] 0~59] 0~59 N/A N/A N/A N/A N/A Set Pass
33 |StartStopWatch StartButton N/A N/A | N/A | 0~99] 0~59| 0~59 N/A N/A N/A N/A N/A N/A Pass
34 |StartStopWatch ResetButton N/A N/A | N/A | 0~99] 0~59| 0~59 N/A N/A N/A N/A N/A N/A Pass
35 [StartStopWatch  [SelectButton N/A | N/A | N/ao~99]0~59]0~59]  myA N/A N/A N/A N/A N/A Pass
36 |StartStopWatch  [ModeButton N/A | N/A | N/A [0~99] 0~59] 0~59 N/A N/A N/A N/A N/A N/A Pass
37 [StartStopWatch  |ModelongPress| N/A | N/A | N/A [0~99] 0~59] 0~59 N/A N/A N/A N/A N/A N/A Pass
38 |PauseStopWatch |StartButton N/A | N/A | N/A | N/A | N/A | N/A N/A N/A N/A N/A N/A N/A Pass
39 |PauseStopWatch |ResetButton N/A N/A | N/A | N/A | N/A | N/A N/A N/A N/A N/A N/A N/A Pass
40 |PauseStopWatch [SelectButton N/A N/A | N/A | N/A | N/A | N/A N/A N/A N/A N/A N/A N/A Pass
41 [PauseStopWatch [ModeButton N/A | NA e A va | e N/A N/A N/A N/A N/A N/A Pass
42 |PauseStopWatch [ModeLongPress| N/A | N/A | N/A [ N/A | N/A | N/A N/A N/A N/A N/A N/A N/A Pass
43 |PauseStopWatch [TimeOut N/A | N/A | N/A | N/A | N/A | N/A N/A N/A N/A N/A N/A N/A Pass
44 |ResetStopWatch |StartButton N/A | N/A | N/A | N/A | N/A | N/A N/A N/A N/A N/A N/A N/A Pass
45 |ResetStopWatch  [ResetButton N/A | N/A | N/A [ N/A | N/A | N/A N/A N/A N/A N/A N/A N/A Pass
46 |ResetStopWatch  [SelectButton N/A | N/A | N/A | N/A | N/A | N/A N/A N/A N/A N/A N/A N/A Pass
47 |ReseiStopWaich [ModeButton N/A | NAA | NFA | NFA | N/A | N/A N/A N/A N/A N/A N/A N/A Pass
48 |ResetStopWatch [ModelLongPress| N/A N/A | N/A | N/ZA | N/A | N/A N/A N/A N/A N/A N/A N/A Pass
49 |ResetStopWatch  [TimeOut N/A N/A | N/JA | N/A | N/A | N/A N/A N/A N/A N/A N/A N/A Pass
50 [RecordStopWatch |StartButton N/A | N/A | N/A [0~99]0~59] 0~59 N/A 0~10 N/A N/A N/A N/A Pass
51 |RecordStopWatch |ResetButton N/A | N/A | N/A [0~99] 0~59] 0~59 N/A 0~10 N/A N/A N/A N/A Pass
52 |RecordStopWatch |SelectButton N/A | N/A | N/A ]10~99]0~59]0~59 N/A 0~10 N/A N/A N/A N/A Pass
53 |RecordStopWatch |ModeButton N/A | N/A | N/A | 0~99] 0~59] 0~59 N/A 0~10 N/A N/A N/A N/A Pass
54 |RecordStopWatch [ModelLongPress| N/A N/A | N/A |0~99] 0~59]| 0~59 N/A 0~10 N/A N/A N/A N/A Pass
55 |RecordStopWatch | TimeQut N/A N/A | N/A | 0~99] 0~59| 0~59 N/A 0~10 N/A N/A N/A N/A Pass
56 | DisplayRecord StartButton N/A | N/A | N/A | 0~99] 0~59] 0~59 N/A 0~10 N/A N/A N/A N/A Pass
57 | DisplayRecord ResetButton N/A | N/A | N/A [0~99] 0~59] 0~59 N/A 0~10 N/A N/A N/A N/A Pass
58 | DisplayRecord SelectButton N/A | N/A | N/A 10~99]0~59]0~59 N/A 0~10 N/A N/A N/A N/A Pass
59 [DisplayRecord ModeButton N/A | N/A | N/alo~99] 0~59]0~59]  NyA 0~10 N/A N/A N/A N/A Pass
60 |DisplayRecord ModelLongPress| N/A N/A | N/A | 0~99] 0~59| 0~59 N/A 0~10 N/A N/A N/A N/A Pass
61 | DisplayRecord SelectLongPress| N/A N/A | N/A |0~99) 0~59]| 0~59 N/A 0~10 N/A N/A N/A N/A Pass
62 | DisplayRecord TimeOut N/A | N/A | N/A |0~99] 0~59] 0~59 N/A 0~10 N/A N/A N/A N/A Pass
63 |SetAlarm StartButton N/A | N/A | N/A [0~99] 0~59]0~59] 0~10 N/A N/A N/A N/A Set Pass
64 |SetAlarm ResetButton N/A | N/A | N/A [0~99] 0~59]0~59] 0~10 N/A N/A N/A N/A Set Pass
65 |SetAlarm SelectButton N/A N/A | N/A [0~99]| 0~59] 0~59 0~10 N/A N/A N/A N/A Set Pass
66 |SetAlarm ModeButton N/A N/A | N/A | 0~99] 0~59| 0~59 0~10 N/A N/A N/A N/A Set Pass
67 |SetAlarm ModelLongPress| N/A N/A | N/A |0~99) 0~59]| 0~59 0~10 N/A N/A N/A N/A Set Pass
68 |SetAlarm TimeOut N/A | N/A | N/A | 0~99] 0~59]0~59] 0~10 N/A N/A N/A N/A Set Pass
69 |DisplayAlarmList |StartButton N/A | N/A | N/A [0~99] 0~59] 0~59 0~10 N/A N/A N/A N/A Set Pass
70 |DisplayAlarmList |ResetButton N/A | N/A | N/A |1 0~99]0~59]0~59] 0~10 N/A N/A N/A N/A Set Pass




71 |DisplayAlarmList [SelectButton N/A | N/A | N/A [0~99] 0~59] 0~59 0~10 N/A N/A N/A N/A Set Pass
72 |DisplayAlarmList |ModeButton N/A | N/A | N/A | 0~99]0~59]0~59] 0~10 N/A N/A N/A N/A Set Pass
73 |DisplayAlarmList [ModelLongPress| N/A N/A | N/A | 0~99] 0~59| 0~59 0~10 N/A N/A N/A N/A Set Pass
74 |DisplayAlarmList [SelectLongPress| N/A N/A | N/A | 0~99] 0~59| 0~59 0~10 N/A N/A N/A N/A Set Pass
75 |DisplayAlarmList | TimeQut N/A N/A | NJA | 0~99] 0~59| 0~59 0~10 N/A N/A N/A N/A Set Pass
76 [Setinterval StartButton N/A | N/A [ N/a ] Na ] na | N N/A N/A N/A 1~3 N/A Set Pass
77 |Setinterval ResetButton N/A | N/A | N/A [ N/A | N/A | N/A N/A N/A N/A 1~3 N/A Set Pass
78 |SetInterval SelectButton N/A | N/A | N/A | N/A | N/A | N/A N/A N/A N/A 1~3 N/A Set Pass
79 |SetInterval ModeButton N/A | N/A | N/A | N/A | N/A | N/A N/A N/A N/A 1~3 N/A Set Pass
80 |SetInterval ModeLongPress| N/A N/A | N/A | N/ZA | N/A | N/A N/A N/A N/A 1~3 N/A Set Pass
81 [Setinterval TimeOut N/A N/A | N/JA | N/A | N/A | N/A N/A N/A N/A 1~3 N/A Set Pass
82 [SetVolume StartButton N/A | N/A [ N/A] N na | Na N/A N/A N/A N/A 0~4 Set Pass
83 |SetVolume ResetButton N/A | N/A | N/A [ N/A | N/A | N/A N/A N/A N/A N/A 0~4 Set Pass
84 |SetVolume SelectButton N/A | N/A | N/A [ N/A | N/A | N/A N/A N/A N/A N/A 0~4 Set Pass
85 |SetVolume ModeButton N/A | N/A | N/A | N/A | N/A | N/A N/A N/A N/A N/A 0~4 Set Pass
86 |SetVolume ModeLongPress| N/A N/A | N/A | N/ZA | N/A | N/A N/A N/A N/A N/A 0~4 Set Pass
87 [SetVolume TimeQOut N/A N/A | N/A | N/A | N/A | N/A N/A N/A N/A N/A 0~4 Set Pass
88 [SetDDay StartButton 20~99[ 1~12 | 1~31 N/A | N/A | N/A N/A N/A 0~999 N/A N/A N/A Pass
89 [SetDDay ResetButton 20~99[ 1~12 | 1~31] NJA | N/A | N/A N/A N/A 0~999 N/A N/A N/A Pass
90 |SetDDay SelectButton 20~99( 1~12|1~31] N/A | N/A | N/A N/A N/A 0~999 N/A N/A N/A Pass
91 [SetDDay ModeButton 20~99[ 1~12 | 1~31] N/A | N/A | N/A N/A N/A 0~999 N/A N/A N/A Pass
92 |SetDDay ModeLongPress| 20~99| 1~12 | 1~31| N/A | N/A | N/A N/A N/A 0~999 N/A N/A N/A Pass
93 |SetDDay SelectLongPress| 20~99| 1~12 | 1~31] N/A | N/A | N/A N/A N/A 0~999 N/A N/A N/A Pass
94 |SetDDay TimeQOut 20~99| 1~12 | 1~31[ N/A | N/A | N/A N/A N/A 0~999 N/A N/A N/A Pass

Test Result : 94/94 = 100% passed




2. Pair Wise Testing

% Categorized Properties Based

Test Result = 72/85 = 84.7% Passed

# State Input Test Result(2nd) # State Input Test Result(2nd)
1 |DisplayAlarmList  [ResetButton Pass 51 |SetInterval StartButton Pass
2 |DisplayAlarmList  |TimeOut Pass 52 [SetInterval TimeOut Pass
3 |DisplayAlarmList  |StartButton Pass 53 [SetInterval ResetButton Pass
4 |DisplayAlarmList ButtonLongPress Pass 54 [SetInterval ModeButton Pass
5 |DisplayAlarmList  |SelectButton Pass 55 [SetTime ButtonLongPress Pass
6 |[DisplayAlarmList ModeButton Pass 56 |SetTime SelectButton Pass
7 |DisplayRecord SelectButton Pass 57 |SetTime ModeButton Pass
8 |DisplayRecord ResetButton Pass 58 [SetTime ResetButton Pass
9 |DisplayRecord ModeButton Pass 59 [SetTime StartButton Pass
10 [DisplayRecord ButtonLongPress Pass 60 |SetTime TimeOut Pass
11 | DisplayRecord StartButton Pass 61 |SetTimer StartButton Pass
12 | DisplayRecord TimeOut Pass 62 [SetTimer SelectButton Pass
13 |PauseStopWatch  [StartButton Pass 63 |SetTimer ResetButton Pass
14 |PauseStopWatch  [SelectButton Pass 64 |SetTimer TimeOut Pass
15 [PauseStopWatch  |ButtonLongPress Pass 65 [SetTimer ModeButton Pass
16 [PauseStopWatch  |ModeButton Pass 66 |SetTimer ButtonLongPress Pass
17 |PauseStopWatch  [ResetButton Pass 67 |Setvolume ButtonLongPress Pass
18 [PauseStopWatch  |TimeOut Pass 68 |Setvolume StartButton Pass
19 |PauseTimer ModeButton Pass 69 [Setvolume ResetButton Pass
20 [PauseTimer ResetButton Pass 70 [Setvolume SelectButton Pass
21 |PauseTimer StartButton Pass 71 |Setvolume TimeOut Pass
22 |PauseTimer TimeOut Pass 72 |Setvolume ModeButton Pass
23 |PauseTimer ButtonLongPress Pass 73 |StartStopWatch ButtonLongPress Pass
24 [PauseTimer SelectButton Pass 74 |StartStopWatch ResetButton Pass
25 [RecordStopWatch |ButtonLongPress Pass 75 |StartStopWatch ModeButton Pass
26 [RecordStopWatch |StartButton Pass 76 |StartStopWatch StartButton Pass
27 [RecordStopWatch |TimeOut Pass 77 |StartStopWatch SelectButton Pass
28 |RecordStopWatch [SelectButton Pass 78 |StartTimer StartButton Pass
29 [RecordStopWatch |ResetButton Pass 79 |StartTimer SelectButton Pass
30 |RecordStopWatch IModeButton Pass 80 |StartTimer ResetButton Pass
31 |ResetTimer TimeOut Pass 81 |StartTimer ButtonLongPress Pass
32 [ResetTimer ResetButton Pass 82 |StartTimer ModeButton Pass
33 |ResetTimer ModeButton Pass 83 |TimeKeeping SelectButton Pass
34 |ResetTimer SelectButton Pass 84 | TimeKeeping ModeButton Pass
35 [ResetTimer StartButton Pass 85 [TimeKeeping ButtonLongPress Pass
36 |ResetTimer ButtonLongPress Pass

37 [SetAlarm SelectButton Pass

38 |SetAlarm ResetButton Pass

39 |SetAlarm ButtonLongPress Pass

40 [SetAlarm ModeButton Pass

41 [SetAlarm StartButton Pass

42 |SetAlarm TimeOut Pass

43 [SetDDay TimeOut Pass

44 |SetDDay SelectButton Pass

45 [SetDDay ButtonLongPress Pass

46 [SetDDay ResetButton Pass

47 |SetDDay ModeButton Pass

48 [SetDDay StartButton Pass

49 |SetInterval SelectButton Pass

50 [Setinterval ButtonLongPress Pass




3. Brute Force Testing

&R B=7F

Use Case Test Case Test Result(2nd)
TimeKeeping 2P0 A Select ButtonS 2sHAf sHE stz TS += U= o
7t
Select ButtonZ Sofl Al, &, =, 9, &, ¥, #MH2 HASIEE & = U&7t Pass

Set Time Start ButtonO| + 7|5, Reset ButtonO| -0f 8§ &stE 7|52 =#st=7t Pass
Mode Button2 28 HHES 2/0] HE L0 TimeKeeping 2HH0|| BHAE| =7} Pass
A, 8 o 2 0| AlAE[o] A BHAE[=7} Pass
Zh i, 2o M2 ol MEE Ho{MX| A7t Pass
44dnict e 2 AlLtz|of LTt Pass
AlZto| = ol HEhE=Tt Pass
Set Times &6l B &SI 7|, A[Z0] &= CHR|2 B5H=7} Pass

Display Time |3}® Xt= AMTHEE A2 HHS D-dayltA| 2 & == 27 7, L 010
2 A, 2 = 4 g Y a0 BEALET A dEsH 2B 5T 1074 Fail
I stHo= 97t EHEICt
TimeKeeping 20| M Select ButtonS 22 0|4 YHIMES I 37tX| 7|52 HE o
g 4= Qe 30| =7t

Set Display il% 3tHOl TimeKeepingS M2/ 3702| 7|50| Mode ButtonS +5 O{OtCt Pass
=M E MetelEe7t
TimeKeeping 7|52 1#H0| 1HE| =7t Pass
7152 S5E MEE = =& FoA7t Pass
Select Buttong &3l Al, & = & MUE BHSI=E & + A=7t Pass

Set Timer Start ButtonO| + 7|5, Reset Button©| -0ff s &stE 7|58 =7} Pass
Mode Button2 FEH HHES 2[0] XFE|0f BrAZ[ =7t Pass
Set TimerO| M A3 LFH & tH9|2 ELO[O{7} ZE3H=7} Pass

Start Timer  |2A|EX| 4 MEJO|A] Start Button= ot 1 O =2 ELO|0{7} HEE AHE
| ChAl Xttt Pass

. Set Timerg &of &3 AlZto| 2% 521 U §| 2 40| 00| Z[HAM H{X 7}
Beep Timer P Pass
=e|=7t
Reset Timer  |Reset Button® £ 2@ SA| B E 10| 022 =7|5l&| =7} Pass
] EfO|0{7} RE38l0 Q= MEfO|M Start Button2 F2M ZA| s AIHG| HZE
Pause Timer e Pass
Stop Timer Buzzer |EIO|0{2| H{X|7} 28 [} | HHE S MEISIC{etE 22|H A0 BEE7t Pass
Stopwatch StHOZ ZIs| M K& Start Button® F2T ZE 10| 00 A[EE Pass
B MelE|=7t
Start Stopwatch = =
AR HEH HENO|A Start ButtonZ Bt H O F2H AFYX(7F R E AE
SE CHA| TS0t} Pass
S —— i%%xlﬂ =8l U= MENOAM Start Button2 F2H SA| ST A|™O| H Bass
F=E7t
Reset Buttons F2M FZA| ZE 0| 022 x7|5}|&=7t Pass
Reset Stopwatch — —
2= 0| 022 =T[3te[= AN SA0| 2= 7| 50| NONELZ 27|35 =7F Pass
Record Stopwatch [Stopwatch SFHO||A] Select ButtonZ F2 M FA| siE A|Zt0| 7| E&|=7} Pass
ASRAKIZE LAHX El MEOIA Select ButtonS 2% O|4F 20 it 51H 2 pa
. E2 HYstert
Display Stopuateh SR ol Tl 02 BAH=Ir -1y ofe JwH Easm Fail
ot Btof =) 327X S| =Tt Pass
7|20| glo™ NONEO| &3 & =7t Pass
Coitrel Stopiiateh Disxp@yitc;pviatch Record 2 E0f| A Start Button2} Reset Button2 &3l 2tHE Bae
Record Z8% + weot
7180| EXSHA| %S AL ofiT 2E2 TASHK| F=Tt Pass
UE SHBO| M Select ButtonS & YRS M= RERE TUH = U=t Pass
Select Button2 S8l Al, 2, = =MU2 HASIE=E 3 = =T Pass

- Start ButtonO| + 7|5, Reset ButtonO| -0 3 &5t& 7|52 =837t Pass
Mode ButtonS F28 M 7Ho| HE L o BHH L=t Pass
22to| 7t 10718 HolZ 2 2% F Mode Buttong F202tE XEO| Pass




U2 E|AEE EotE AN Ast= LH S Select Buttong =81 AHE £
Delete Alarm | Pass
Mtjl'
HAEE AlZho| 22to| 2|7t Pass
Beep Alarm ——— — A S =T
AUZS HAEHME O, TS =& QIEHO| &H 22|=7t Pass
AUEO] HEE AlZHo| 23 HAZ 22 I O|H HES ZHSIGete LE 0| H
Stop Alarm Buzzer|_ Pass
Fe7t
o2t SHHO|A Select Button2 2% O|AM S8 U2 I AEE st 3lHO 2 i
HYE 4+ ALt =
Display Alarm List
pay etk 2| AET SO E|Cf 3747HK| S & =7t Pass
A2t0| Yo NONES Z o=t Pass
ozt B|lAEE HOF = 3HO|A Start Buttondt Reset Buttong £3f 2|A2EE Pae
Control Alarm List |Of2i/9I2 XY += AE=7t
UZHO| EXYSHR| Yo X A2t MEH D C 2 FIYSHA| Y=t Pass
Select Button= 3l &, &, € =MUE HEZ = A&7t Pass
Start ButtonO| + 7|5, Reset ButtonO| -0f sj &sl= 7|5 +=Hst=7t Pass
Mode Button2 FEH AHTH gI2 ML FA| BtAE|=7}
Set D-Day  |D-DayE HHt1 LIH TimeKeeping 3tHOAM E2{Z|0 QL= ERet D-DayHA| 5
of SRt 2442 MM E2ste7t =
D-Day2 AT = e Mot 2F |, 2o 2 o] HFE HojMX| A=T} Pass
0|0 X|LiZt SRE D-Day2 Y &+ =7t Pass
M El D-Day?t TimeKeeping ZHHOIA F3 &0 Qs IW2E LX|SHH AlA 2}
Border D-Day pA . Pass
™ 7t X2| 0 Border?t £ &=
Stop D-da " C
B";rder Y |Border7t Z2E|T 92 W OfH HES AT border?t AR =7} Pass
Delete D-Day |Select Buttons 2% O|d =2 M HA-FTt D-Day”/t A1 M &l =7t Pass
A2 HAEHE = s SHHOA Select Button® 2% 0|4 =2 HAEHT Y7 .
2 MEst SR TYE £ LTt o
Control Alarm  [HAEE 5= Qli= Y7ol 2|AETL sHHO| X0} 3747HK| 23| =7t Pass
Custom List |HAEZ o2ts MEls= 3} HO|A Start Buttondt Reset Buttong E3l 2|AE P
£ ofy/912 BHY 4 U7t o
AUZHO| EXSHA| oM A2t MEd mE 2 TIYSHA| R=7t Pass
HAET A2 Mests 3tHO M Select Button® &2 HAHE LEg 1= G
HM Intervalg HFE o U&= 2Ol EHE|=T}
Set Alarm Interval — T
Start ButtonQ| + 7|5, Reset ButtonO| - 7| 58 s#3st=7t Pass
Interval2 0.52(0), 1X(1), 1.5%(2) & SILIZ 4H-% 4= AUE=7t Pass
Interval2 8% O|F Select Buttong +2H VolumeS A& £ A 2TO| ¢
saig|e d>3
EHE| =7t
Start ButtonO| + 7|5, Reset ButtonO| - 7| 52 $dst=7t Pass
Volume& 0~4 & 8tL{2| ChAH 2 HET = U=7 Pass
Set Alarm Volume —— T I — —
Select Buttong2 E2 CFA| Interval2 28T = U= 2tHO0| EHE| =7} Pass
Mode Button2 F20 43T 10| 25 HE L/ Bt L=7} Pass
Mode Button2 &2 H8% 22 METL SA0| 22 AH2AH B0 7|2 2 5
ass
&2 E0p7h=t
Change Screen [Set Displaydl M 28ot =MIHE }HHO| ZHE| =7t Pass
o 2t MHEE 4 = Set 000 AE{O| AT ASH | =T} Pass
Time Out 10 O|&f O A& ZXGHA| S H2 TimeKeeping 2tHC 2 F0H7H=7} Pass
28 FO|H 40| HEYEIX| U=7t Pass
Mode Button2 2% 7 £21 QUS 2% XS U 7|59 7| 3 REZ -
ass
Cancel =0t7h=7¢
A FO|H 20| MEEIX| U=7t Pass

Test Result = 75/77 = 97.4% Passed
X Category-partition testing 2t pairwise testing Ol M2t=

20 HAEQ| pass/fail Z0t7F CE2A| LEQECE

=22l o o st

test case & &

SU7]



3. [A1] Static Analysis

X Sonarqube XHA| Rule set I} PMD, Checkstyle 2| Rule set Ol Al &%t 22 S2F 22 Profile O]

HEEO ULt

1) jenkins O] H&E|0, build 7 ‘S8 3HH sonarqube Ol A static analysis & Xl SHCt,
(github push—jenkins build—sonarqube static analysis &=A])
Overview B0 A= M2 build E code O CHSHA 2A43+ A HMHo=z HOFECL

sonarqube Projects Issues Rules Quality Profiles Quality Gates Administration Q Search for projects and files.

o
N
=]
i

STA_2020_1_A1 Y¥ » master © © Lastanalysis had 3warnings  June 17, 2020 Version not provided (R}
Overview Issues Security Hotspots Measures Code  Activity Project Settings v &= Project information
QUALITY GATE STATUS MEASURES

Overall Code

Failed

5 conditions failed

On New Code

Reliability
Reliability Rating on New Code is

worse than A

Security Rating on New Code is

worse than A
1 1 & New Vulnerabilities Security

Maintainability Rating on New
Code is worse than A

0.0% .(if)l:{firz‘s%e on New Code is less

O Q New Security Hotspots — Reviewed Security Review o

Duplicated Lines on New
o
13.37% Codeis g than 3.0

22d Added Debt 1 - 2 k @ New Code Smells Maintainability

ACTIVITY
Issues ® = Bugs = Code Smells == Vulnerabilities June 17, 2020
June 3, 2020

Quality Gate: Red (was Green)

~ June 3, 2020
N Quality Profile: Stop using "Sonar way'
(Java)
; Quality Profile: Use 'Sonar way Custom’
- (Java)
¥ 2 o J ®
:,:\“ ' P"' »\ W O W °

" Activity



2) code HOIAM FA| code Ol LSt analysis overview & 2918t 5= UL}

sonarqube Projects Issues Rules Quality Profiles Quality Gates Administration (208 Q Search for projects and files...

£ STA_2020_1_A1 ¥¥ [ master © @ Lastanalysis had 3 wamings  June 17, 2020, 10:35 PM Version not provided {p}
Overview Issues Security Hotspots Measures Code  Activity Project Settings v Project information
{51 STA 2020 _1_A1 > [ src/main/java 1 | |toselectfiles |« | — | tonavigate

Lines of Code Bugs Vulnerabilities Code Smells Security Hotspots Coverage Duplications

] sre/mainfjava 3327 14 1 1,244 0 0.0% 13.4%
X [£) Alarm.java 181 0 0 37 0 0.0% 0.0%
X [2) AlarmCustom.java 143 0 0 29 0 0.0% 0.0%
X [ AlarmCustomView.java 149 0 0 167 0 0.0% 0.0%
X [2 AlarmData.java 29 0 0 1 0 0.0% 0.0%
x [ AamViewjava 105 0 0 136 0 0.0% 0.0%
X [Z Border.java 15 0 0 2 0 0.0% 0.0%
X [& Buzzer.java 80 1 3 13 0 0.0% 0.0%
X [BD_dayjava 173 0 0 68 0 0.0% 17.6%
X 2 Date.java 56 0 1 12 0 0.0% 0.0%
¥ [ DDayViewjava 45 0 0 43 0 0.0% 0.0%
X [ Defaultlayoutjava 127 0 0 26 0 0.0% 0.0%
b 3 =] Function java 10 0 0 2 0 0.0% 0.0%
X £ GULjava 34 0 0 13 0 0.0% 0.0%
X [& Main.java 7 0 0 1 0 0.0% 0.0%
¥ [2 SegmentDisplay.java 95 0 0 55 0 0.0% 0.0%
X [Z Stopwatch.java 148 1 1 34 0 0.0% 0.0%
¥ [2 StopwatchView,java 55 0 0 67 0 0.0% 0.0%
X 2 System.java 1,175 2 2 281 0 0.0% 34.5%
X 2 Time.java 163 4 1 26 0 0.0% 0.0%
¥ [ TimeKeeping.java 282 1 2 90 0 0.0% 10.8%
x  [2 TimekeepingView.java 109 0 0 92 0 0.0% 0.0%
x [ Timerjava 116 5 1 19 0 0.0% 0.0%
X [ TimerView.java 30 0 0 30 0 0.0% 0.0%



3) 2t code file Of
Bug 7t BO| U= file o 7H=71 &
defe & s

STA 2020 1 A1

Reliability Overview

Reliability Remediation Effort

40min

30min

20min

10min

Cist reliability & & = ACH.

ZE22ol2tn

src/main/java

@I @OO®

0

200

Color: Reliability Rating Size: Bugs

OA

400

B CcC ObD

600

Lines of Code

BE

800

reliability level = 2] ®X| g7| 20, XY

% ok,

1,000

M E

23/ 23 files

100%



¥ Zt code file &

o|O| gt static analysis result

File Line Rule Severity Review
A2 8O = class @l Function®| A2t 22, CHEX/ARX 20t
CHE FIDEH= 01&9] E‘FE HQARULC ok Hp2F MUE § ZE
7 | Code Smell | Blocker Soi do AUl ganE K
LHol A AFEEl -2 811, Function classOflA &2 fidTt AFRE|
ALt
o4 BOoFR £ class?l FunctionO| A @t 22 modezts B4E M
25 | Code Smell | Blocker |ZiLCt Ot 2| private@ 2 MABICID sf= M4 0|50| X0|E F+&
Alarmjava 20| ECt
. |private® MAEl B system M 0|2 AL E|X| URUCE FHXY
28 | Code Smell | Major |_ - 4 apo o N ARESE ol
= F4 M8 B0 AL B0 2 2 Afxlst Tt UCH
48 | Code Smell | Major |ifE M =  LHE 7t HIO{ UL
|4k 2HOLR & class®! FunctionOf| Mot ST 0| 29| B4
127 | Code Smell | Major " P
changeModeE MUY S B E @OverrideE F7}l| F{Of BILC,
& 2Ot = class?! FunctionOf|A{Qt 22, CEXH/A2X 20t
CHE FIDEhs 0|2 45 ML =3 B2t MOIE F| A
5 | Code Smell [ Blocker o G SHb O -
. LHOI Al AFEEl &2 813, Function classO| A 4 2&8H2 fidTh ALS &
AlarmCustom.java &
ALt
.| e HOIRE class? Function0f| M2t ST 09| &
61 | Code Smell | Major et 2
changeModeE MM S D Z @OverrideE 3=7}3}| F Of SiCf,
Switch= 0| A casel| break; 7t ZX3HX| =Lt 0|2 &< o2
default@} breakT| x| &2 case?t SA|0] HHE|AH EICL BreakdshX|
AlarmView.java [ 108 | Code Smell | Blocker
4 & Z0|2tH, continue/throw/return 52| CH2 FHOE F7I5}{0f
oot
HAE B order eta=9| parameter@! system2 ST &= LHOIA] A
Border.java 8 | Code Smell | Major
: S E-SPEY £ parameterO|C},
o YOI £ class?l Functiond M2t 22, O 2Xt/A 2R 2T
CHE FIDEt= 0189 Bi4=F M ARMCH ok B2t MQE 5 ZE
7 | Code Smell | Blocker & o A} G o
LI A AF2El B2 @13, Function classOfl A A<58E2 fidQh AFR g
oict.
D-Day.java A 8ot = class@! FunctionOf M2t 22 modeets B2 MO
23 | Code Smell | Blocker |ZAC} OF22| privateC 2 MABICID s = 4= 0|50| X0|E F+=
20| Lt
. o4 2ot & class®l FunctionO| A2t S YT 0| 52| &
122 | Code Smell [ Major i =M i o (AR s
changeModeE MAMC B E @OverrideE =7}l % OF BHCE
. . , ublic & MRAE array numOfDays[l= 5= classOllAMEH AE
Date java 15 | Vulnerability| Minor P " y P {,[] ot - INELATS
&= M0|2 2 protected2 £ HAst= 20| ECL
) 3~4| Code Smell | Minor [0|0| java.awt*S import 222 S}t
DefaultLayoutjava : 2 = C— oF S o2
7 | Code Smell [ Minor |import%t IOException AFEE|X| U0 2 EHQSICH
& 2O = class@l FunctionOl A et 22, CHEX/AZX T2t
CHE FIDEh= 0|59 H4-E M ARMCH Lot M2t MolE F ZE
5 | Code Smell | Blocker 25 Mo o AESSELGE FIEE S
LHOI A AMEEl B2 @13, Function classOlA] A<&58ES fidTh AL E|
ALt
a5 8ot = class@! FunctionOf| A2t 22 modest= BE Mo
Stopwatchjava | 11 | Code Smell | Blocker 3L} OFF 2| private2 2 MATHCID SHE Bl O|F 0| X10|5 F=
20| Lt
. |M% 2OLRE class?l FunctionOf| A2t STt 0|2 9| S
127 | Code Smell | Major | 'e & ° 2 . b
changeModeE MAM B2 @OverrideE F=7tol| 3 OF BHCt.
. |MotEl #H2 changeMode?| else T2 LiO| OFRHE LHE O AKX
133 | Code Smell | Major orct =T 9 | TE HY GFRE ESE0 S
= =

System java

HEHQl code® complexity?t U8 &1, BHE5|= codeS0| ML}

(i |




2~3 | Code Smell | Minor |20]| java.lang classE import® Za& giCH

. M5t boolean = equals®| parameter object t7} &%t 442
L 38 Bug Minor Ll sl Al L S0l ol L =
Time java 7R =R #olst= =HZ0| A= HO| FLt
. B time0| null® == A= L E CHYISH NullPointerException
40 Bug Major [ = = e

S9| WANZ|E MXl= 20| ECh
& HOtR = class?! FunctionOl M@t 22, T 2Xf/AZ Xt 20t
CHE FIDEt= 0| 2| =5 MOAYCL EF, B2} (e § ZE

9 | Code Smell | Blocker B

=

oM AF2E M2 27 Function classOlA Ar&EH2 fidDh AFRE|

QALY
TimeKeeping java a4 2oL = class?l FunctionOA 2t 22 modegts W8 M A
14 | Code Smell | Blocker [RCt OHFE2| privateS 2 MOITICID Sf = Bl 0|20 0|8 F&=
20| &ct,
AbL o

At BHOFR = class@! FunctionOf| M et 5 Ut 0|29 T

changeModeE MAMC O 2 @OverrideE F=7}6H T OF BHCt.
a2 ot £ class?l FunctionO[A{ et 22, CHERY/AER T8
CHE FIDEtE 0|20 HE MOIgiCt Lot B4 Mol &

q
b
LM A=l M2 2T, Function classOflA] Af52E2 fidTt ArR T

143 | Code Smell | Major

=

9 | Code Smell | Blocker

ALt
Timer.java 39 Bug Major |&&2| & FO| 22 code?} ZHd|0f RUCH
63 Bug Major |&&2| ¥ 0|l &2 code?} ZHd [0f RACH
Code Smell | Major [if M9 = 47} H|of UL},

o 202 = class?l FunctionO|A 2t =23 0| 22| g
88 | Code Smell | Major g% 2ot Mgt Sdet 052l ;

changeModeE MO D2 @OverrideE F7t61F0

GUI E44 code 0| S = 0| 87| W=Z0 analysis 0| A X 2[5t LCE.
=0[Lt, Z25ICtD MO /UX| T MM ZE F 7 Yl JHs5d0| HOF EO|=
A=K N 2SIALCE sonarqube &0l Al ZX|El code smell 2 1200 7 7+ | X[ T, A |
x

0
code A Al MY & A= R RolOot 24 252 90 2dgot # Y=o Yoz

AN
|2 B otLte] ZES #78otH A5 U= LA

AN -

AEE ME HOt 3o 0f o= HAHZZO0| EMStL, LM E S & Mo = StLie| 2ES

i

of A= 2 SAHLSS 2Io0fF otit= HAZFO0[ EX|etLt.

M 2240 Mot Hol E= HE0| 27| W0, HF S8t o

At



